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In /the report the concept 'of distance education is analyzed: and -
fined. The main part of the report presents a survey of the
1terature concerning thé use of the telephone in education.

Four d1fferent ways are po1nted out where the telephone is used

either as -a substitute for other instructional forms or as a

. supplement to*conent1ona1 ;nstruct1on such as classroom oo

instruction, correspondence 1%struct1on. The four modes:

teleteaching, telelec:;r?hg, d1a1 -access, and te]etutor1ng,

are presented on the basis of previous research carried out.

~,
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INTRODUCTION - o L

The research project "Two-Way Communication in Correspondence Education®
has previously been presented in a report, where the concrete plans of‘the

experimentation are discussed (Baath & Flinck, 1973). The research work .is '

being carried out on the educat1ona1 system where the students learn with-
out being physically present at a particular school or institution. The
students participating in our investigation are studying with the help of
correspondence courses, which mainly consist of printed material. One of
the most essential characteristics of a correspondence course is the
written correspondence by letter between the school and the learner. OQur
task is to study how the interaction between the school and the learnef,
and between the learners, can be improved. ) : :P :

Z
- Coppa— T IR
g

. : ) i - - :
One of the experlmental series being carr1ed out concerns postal two-way'
communication suppTEmented by telephone instrution. The ma1n purpese of
this report is to present the way in which the telephone has been utxﬂ#!ed
in educational contexts. First, however, we shall discuss those, concepts
which have been used to ‘describe the educat1ona1-s1tuations ~where the

teacher and the student are separated in time and space. We intend to use '
" the concept distance education and we will descr1be our definition of'1tf,f

After that we will present a review of the 11terature concerwipg the use
of the telephone in education. It will be proved‘that only 1n a few case$
has the telephone been utilized together with correspondence courses, de=-
spite the fact that it could be: an excellen,—iupplement for improving the
tyo-way communication. o

»
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THE GONCEPT OF DISTANCE EDUCATION | S

When studying\%hg literature concerning this teaching method, one will

-

“fknd no ‘common wsige of terms. .In reports and articles many different
terms are used despite no particular differences in the meaning. Distance
_education, distance instruction, distance teaching, tele-teaching, home

il

» y>=¢istudy, correspondenbe ed0cation,'correspbndence study, correspondence

~_in the class-room.

4

. —
- .
I

instruction, correspondence teaching are some expressions .used to de-
scribe the educational systém of teaching a student not physically present

f

. . . A

--------------------------

instruction, and correspondence teaching are all used. Apart from E&g )
question of\Which:of the terms education, instruction, ipd teaching?ihould
be used, all of the combined terms indicate a kind of distance betweeh

the Student and the teacher. They are in contact with one anothier by _
cqrreépondence. Student and teacher are‘sending infofhapion to each othgr'
in writing - by letter. In practice, however,'this two-way communication
(does not netessarily imply only written communication. Frequently schools

supplement their}qoursesfwjtb tapes; telephone contact, of group-meetings.

But then it may be ques tioned-whether this js’true correspondence teachingo K

The basic component “is the cdrrespondence course which presupposes written -
two-way:communicatibn between student and teacher but when used together .
wﬁgh tapes, or telephone, or group-méetfngs, it is fprtiffed correspondence
teaching. Correspondence teachfng’can,be‘seen as subordinate to the concept
distance teaching, and'we can actept i definition of correspondsiice teach-
ing analogous to the‘definitiOn.of correspondence study which Gaod -gives

as the . = .

-~

oM., formal study and instruction tondué%éd by mail using texts ’
- course outlines, and other materials, with lesson reports, correc-
tions and egg:?napioysl“:(sood, 1945, p 103) :

-This_meaning is shared by Erdos (1967) when she defines'corre§pondence

‘teaching as . S
2 Q\/

"... @ method of teaching fh which the teacher bears the regpon” -
1bility of imparting knowledge and skiTl to 4 student who does not
receive instruction orally, but who studieg in a place and at a time

determined by his individual circumstances ® (Erdos, 1967, p 10)

~

*
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x These restrictions of the concept gie‘ﬁiftéh out both-in practice and in

“\ ~ theory. Glatter & Wedell (1971) state:™ ~ , A .

SN ‘ ' o bA ! . ‘ O ’ ) 1.(’ i
“For our purpose correspondence edutation can be defined” as organised
provision for instruction and education thrqugh the post, although
postal tuition can be supplemented by many other distance media, as

5 well as by face-to-face teaching.” (Rlatter Wede}1,: 1971, p 1)

\— .

’ i

The same opinion is given by E1-Bushra (1973), stayfhg about correspondence

teaching: N p / ,

« .
- -~

£ * - ,
In its.most basjc, literal interpretation it is used to refer to
teaching condycted by written two-way communication sent through
the post. More recently correspondence §#aching has been seen more
broadly and postal lessons have been linked with other media. Poetry
readings’ on, the radio, félevised*documentaries, home science kits,
tanguage records, tutor-led study-groups, and counselling services
to iron out student proble@? - all these are "additional parts of

++ the instructional 'package® which illuminate the basic textual

__ leSson.: So what began as a'strictly limited sort of activity -
written communication - has been developed into a broad approach
to instruction of which correspondence as such is only one element.”
(E1-Bushra, 1973, p 5-6) ) sy <

[ -~

E1-Bushra continues to describe this approacﬁi}f instruction as_distance ~
education, meaning that the physical distance, between the teacher and the
_ student %githg only fact which distinguishes it from the class~room
- situation. Wedell (1970) is mainly of the same opinion but he keeps the
\\ term correspondence education to describe almost thg‘sgmegcontent.(ln'a
' report from the Council of Europe he discusses the con@épt;of\permanent
. 7 education which he means 'is not just adult education.but igcludes all
education at'different stages in the life span.- He then states that

-

Q
. correspondence education is no longer a term which can be’
defined in simple . Increasingly the traditional element in -
correspondence educdtion, that is sending of an ordered sequence
of lessons to students through the post with or without opportun-
ities for the correction of exercises returned by the student, is
being replaced by more elaborate arrangements combining a number of
teaching and learping facilities. This milti-media approach has
become possible partly by the expansion of the media of mass
communication and partly by the extension of the methodological
basis of long-distance study."(Wedell, 1970, p 10) .

'3

MacKenzie et al (1968) use the term borrespondence instruction. Their d
definition is: ' " )

4
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,%gorreSpondence 1nstruct1on is a method of‘1pstruct1on in wh1ch
orrespondence. is the.means of communication between student and
.teacher." (MacKenzie et g1, 1968, p 2) .

.

'According to the communication between the student and the teacher they
are making a further distinction when they declare that

2

*... correspondence instruction refers only to instruction offered
through correspondence which requires interaction between the student
and the instructing institution. Under this definition, a program

in which the student receives a book or series of pamphlets but is
not required to submit any responses for evaluation by the instruc-
tional body would not qualify as correspondence instruction. There,

is one-way action (on the part of the instructional institution)

but not interaction." (MacKen21e et al, 1968, p 3-4)

.

They also add the qualifieation that the Tnteraction in most cases is
carried out through mail, This is only one of several possible means of
distribution.

In this contex we can bring up the German term1nology mainly using the
word 'Fern-' 1n ifferent ways wh1ch should be trans]ated as 'distant,
sremote’. 'Fernstudium' and ‘Fernunterr1chtf are the most common terms.
Translated 'Fernstudium’ should be 'distance study', and 'Fernunterricht'
'distance teaching'\ But the distinction between the_terms is that 'Fern-
studium' refers to dyjstance teachind at uhiversﬁty and callege levels, and
'Fernunterricht' to 1stapce teaching at other, lower levels (see Dohmen, -
1967). There a&e no fundamental cifferences in the d1dact1c structure of
‘Fernstudium' and 'Ferngnterrjcht"gﬂetgrs, 1973).

In another context. Dohmeh defines 'Fgrnstugium' as ’

"... ein Studium, das fern und unabhdngig von direkt-persdnlich
unterrichtenden Dozehten stattfindet und dds doch, im Gegensatz zum
reinen Selbststudium, ipdirekt lber-nicht-personale Medien angeregt
und durch periodische Studienanleitungen, Materialsendungen usw. aus
einer (grosseren odér kleineren) Entfernung geleitet bsw. unterstUtzt
w1rd ." " (Dohmen, 1970, p 53) .

K Dohmen 11970) also mentions ‘Korréspondenz-Fernstudﬁum' (corresbondénce

, study) and suggests that it d: a’s§w1th JU”t the written, mailed material
and that, the method is 1nsuff1c1ent e g in a social study context, or in
practical study phases. To avoid th1s 1nsuff1c1enqy other media must -

‘ supplement the written material /

. I

N




It must fHEn:be recognized that 'distance’ (education) as a term is the -
principal concept and that a term like 'correspondence’ (education); is
subbrqinatg to the concept 'distance’., _
Above we have'qjso meﬁEionesthat terms 1ike 'home §fudy"and 'tele-teach-
ing' are used. 'Home study' i5 commonly used - mostly in the United States -
Bymwé&meimﬁmm&Asm;&itmewmrﬁwsmmtome
place where the study is undertaken or even gives the .impression of being
without control of a teaching 127 itution. ggggi (1967) is of the opinion
‘zbat home study is sometimes interpreted in the restricted sence of self-
nstruction. It seems to us that the term does not determine unique
.conditions for the distance learners. '

'Tele-teaching' is sometimes used eshecialiy when radio and/or television
is an integra@'ﬂért of the’system. Lefranc (1973) has stated:

"The term 'tele-teaching' which is sometimes used in this study for
the sake of convenience, should not be taken to mean 'teaching by
television'; it denotes any teaching done 'from a distance'" (from
the Greek tele, distant). (Lefranc, 1973, p 1) : . -

>

For our purpose the term could‘bg useé; but tq a&oid any confusion with

the exclusive use of tele-media, such as television, telephone; radio etc

we refrain from using the term. Tp’indic§¥e that the teacher and the ‘

student are separated from each other the term 'distaice’ is more practic-

able. " o A
Y ' .‘z

The terms education,‘instruction and teaching are combined with 'distance’

in differeqt ways, in most cases with alsimilar meaning. Holmberg (1974)'

gives a definition of distance education when he states:

t

"I use it to denote the forms of study which are not led or controlled
by teachers present in class-rooms or similar localities but never-
theless benefit from the planning, guidance and teaching of tutors.

. Distance education, as I use the term, in most cases implies that .
the students themselves are responsible for the pace and completion
of their studies." (Holmberg, 1974, p 1) -

13

On the communication between the teacher and the student he declares:

i

. "Distance education goes further than merely teaching and practis-
ing by writing and learning by reading. Other means of communication

P U\

i
Y

. - "
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are also possible. An important element in distance education is,
the interaction betweeh students and teachers. in the form of two-
. way cdmmunication, usually in writing, sometimes by telephone or
RS recordings of the spoken word." (Holmberg, 1974, p 3)

Other definitions of the terms must he'mentioned. Moore (1973) has tried
to develop a theory of independent ¥€arning and teaching. He emphasizes
that

’

... independent learning and teaching is a .system consisting of
three sub-systems: a learner, a teacher, and a method of communi-
cation." (Moore, 1973, p 663)

The statement does not exclude the common face-to-face teaching in a
class-room because é@en there we will have the learner, the teacher, and '~
a communication method. To differentiate distance situation and, what .
Moore calls, 'the contiguous situation' it will be necessary to consider
more closely upon 'the methods of communication'. Therefore Moore defines
distance teaching )

............... ’ -

-

"... as the family of instrdctional methods in which the teaching™
behaviors are executed apart from the learning behaeiors, includ- ib
ing those that in a contiguous situation would be performed in the
learner's presence, so that communication between the teaeher and.

the learner must be facilitated by print, electronics, Mechanical “.

or other devices." (Moore,. 1973, p 664) - 1& 5 e
: T N X e

. . , & by “: . ._'_.:, ,.\ e
He continues: ' % o U - REN ﬁﬁép
} ' o &

“Modern distance teaching may eveh employ more_ than.one communicag
tions®medium. Twenty years agoiit was possible for a learner to
obtain instruction through any'one of a number of media, or to put
together into a system of his own, a combination of media ... Only °
in recent years, though, have teachers and media specialists . S
actually prepared instructional packages that are designed to employ
a number of media in an integrated manner." (ng;e 1973, p 665)

The essential role of communication between teacher and learner in distance
education has been 0bV1QUS in recent years. Other definitions deal with
the same thing. . -

"The term 'distance teaching' connotes systems of teaching and
" learning based mainly on non-personal media, whose efficiency f&::

student performance is controlled by two-way communication (fee

back). Terminological confusion,.however, arises from the fact

that these media are also used in face-to-face tuition, and con- )
versely, that traditional distance teaching is supplemeﬁted by -

' . | 0 ]
. Lt Mt

-\
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F ’ ' *that:these med1aﬁare-also used in face-to-face tuition, and con-
versely‘ that tradwtlonal distance teaching is supplemented by
face-toﬁfage methods (Karow & Kreigenfeld, 1973,sp 49)

e b
}Ci.g, ‘,}f ) i P A
‘. {

-~ 7 ‘ -
educat1on , Or

) .
’ 6 We can also djscuss wh1ch of the terms 'teach1ng ’

R R T a

grather 1nter hanﬁeabl&» n~p T

; - S ,
oo As A matte® of fact thls 1s rather log1cal with regard to the definitions
P Nebstor gives~to the_terms ' —

o ] . . . §

f., "EEucat1on the process of‘tra1n1ng and, develoﬁ1ng the knowledge,

6. skill, mind, charatter, e}t especially by formal school1ng, teach=
R tra1n1ng " (Webster, 1568, p 576) ¢ ‘

Sn

.

9 p 952)

N ! -
. ‘"Instruct1on (l) an instructing; education, (2 knowledge, informa-
y tian, etc g1ven or taught, any tea§h1ng, lesson W (webster: 1968,

L 2N

"Teach: (1) to show %ow to do someth1ng, to giv instructions tos
to train; (2) to give lessons to (a student or pupil); to guide
/ the study of, toL1nstruct " (Webster, 1968, p- 1%70) .

{

_ ‘\ From a semant1c p01nt of view the terms are_usedﬁtnterchangeably One of

" the terms is used to define the’ others We can, of course, study defini-

" tions presepted in educat1onal textbooks and handbooks, but even here
the concepts are used in the same way T

N
-‘?‘
b 1

. . v
- l. "; DA i’ ~

In Good (1945), D&ct1onary of Educat1on, the term educat1on ls defined as

] - . ’
3 sl

4

‘... the aggregate of all the procesSes by. means of which a person
developes abilities, dttitudes, and other.forms of behavior of.
pos1t1ve value 1n the society in which he l1ves." (Good 1945, p 145)

<.

. " | X ’ k ; *
This means a broad v1ew emphasising. the entire upbr1ng1ng¢ but we could
also find 'statements_more Spec1f1c as when Bloom et al (1971) declare
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“Educat1on for usxns a process wh1ch “changes the Tea ers Given
this, view we expect ®ach program, course,qand unit of ducation to
bring about some significant change or changes in the students.
Students should'be,d1fferent at the end of a unit from what. they
were bgfore it: Students who have.completed a unit of educations
should be g1fferent from those who have not had it. Although it is-
triie that some.of the' differences 1? "a learner between tZSfbeg:n-
ning and the end of secondary school are to be attribu t 2.
. Maturation, growth, and the 1nf1uences of varied 'experignces?@\% i
ard_here concerned with thé changes produced by education and in
. the ast“analys1s determ1ned by the school, curr1culum, and 1n- -

\

- ’

As to the other 0 concepts wh1ch can be used - teach1ng and 1nstruction -"
1t is still more \fficult to find homogeneity in the definitions. These.. '
concepts are almost glways associated with certain theories of 1earn1ng
or teaching (see e g Skinner, 1968, Gagng, 1970),;In this context there-
fore rtnmy not be quite\ fair to discofinect them from the1r context As
we do not wad% to connect\thé progress of studying at a d1stance thh a |,
centa1n theory of teach1ng r instruction we are going to use the term
. 'education in our descr1pt1on. Maybe Rawson-Jones (1974) is right when he *
o7 declare§ abdut the terms distante teach1ng and d1stance learning:
. . !
"D1stance teach1ng seems too teacher-oriented and distance Tearn:ng
. too student-baséd, Distance education combines the two, sg,’ 1n the '

.-absence of a better name for t process, I shall use 1t oo
(Rawson-Jones, 1974, p 61) <\, ,

------------------

learn1ng behav1ors The learner works .~ alonéor in a group - gu1ded by

Study mater1a1 arn\nged by the instructor whoxsbgether with the tutors is

ig a locat‘on apart from the students who h have the 0pportun1ty
Fasuch
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THE TELEPHONE IN DISTANpE EDUCATION ‘ ;' -
r » ‘ .
*.In one of the exper1menta1 series in the research project the prob]em 15
to study if it is poss1bte to reinforce the postal two-way communicat1dn
w1th the help of the te]ephone.

" The students participating in the experiment are studying cérrespondehce
courses in’'a traditional way. They are enrolled in the courses without
any knowledge of the experimentation. From a certain date the school
divides all new enrollients into two groups, one experimental group and
one control group. At this. moment the students are informed that they are

involved in an educat1ona1 experiment. The two groups do not receive

. exactly the same information. The students in the exper1menta1 group are i

.1nformed that the tutor will phqge_them after return1ng their corrected T
exercises. The other group of students is not g1ven this 1nformatzon They

are only_ informed that an experiment is_going on. They have to know that

we ¢ollect information which will be used as background data from both N

b ‘e

, Groups. ~ ‘ : ’ .

In this experiment the telephone will be used as a supporting aid foﬁ the |,
tutor. It will-give the tutor an opportunity to explain difficulties in
‘the‘ceqrse material but it will also give the student a chance to obtain *
pefrsona) assistance in different ways.’ ' C

Here we presegt a survey of the use of the telephone as an educational
communication medium. First. of all we have to decide what a med1um is,
because different definitions. have been g1ven depend1ng on the context
1n -wnich the concept 1t used o s coT 1

. . . -

. A %ﬂu‘m (.r' s !1(" ‘ .. . :‘
MedTCm or media is a very cgnfusing term. Studying the Tliterature concern:
ing media research we_find‘different meanings of the concept. On one point

alone we find a conformity which,is expressed by Bretz' (1971) very broad .
definition of medium when he declares that. ' "

|
|
Ina futurq:report we, will deeeribe the design of.the experihent in detail.

"... @ medium is something in the middle, between other things ..."
(Bretz, 1971, p.5) 9

v

o -
'g'd . "0 v N
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So far all agrée. If we look at education - in an extremely simplistic
~ form - as a structure with the three components (1) a body of knowledge,
attitodes,\etc; (25 a delivery systém; and (3) a learner, then the medium
" must be the de]iJery system. But there are differences in the interpreta-
tion of more “specific content of ‘the concept med1um as a de]!very
sys tem. ’

i
1
)

In a textbook c0ncern1ng selection of 1nstruct1ona] med1a, Ger]‘tﬁ &
Ely (1971) g1ve a- broad definition of medium as : g

... any person, m ter1a1 or event that establishes condit1on§
which enable the leaxper to acquire knowledge, skiTls, and
v .. attitudes." (Gerlach &\&ly, 1971, p 282)

But the ne;t'momentiggey are delimrting the concept

~ .

"In the context of this book, however, media will he defined as

the graphic, photograph1c, electronic,\or mechanical means for

_. arresting, processing, and reconstitutin v1sua1 or verbal informa-
~ tion."* (Gerlagg‘o E]y, 1971, p 282)

)

and he defines theee thus: . [

&

"A commuﬁfoat1on medium, within its specific limits, is cap Qge of
the entirety of information presentat1on and of instigating 1 arner/
subject matter interaction. Moreover, communicationt media pyodrams °
can be wldely reproduc1b1e " (Bretz, 1971, p 6§ : {

—,

;:. . He also distinguishes between “te]emed13//énd "record1ng media" but in-
c1udes both in commun1cat1on medla Telemedia are those which electronical]y
transm1t 1nformatlonlto the learner in real time,. while recording media are

, media which record and store. ) ’ ‘ 0

-

Briggs et al (1967) have in a report developed a brocedure for choosl/z )
medja for 1nstruct1on Their def1n1taon of media is more complex than"Bretz

1
To then .o _ reg,f—””f;////’
"... media refers to any and all physical means of presenting the

' entire set of stimulus. conditions required im=thie instruction of a
a

lTearner. Thus media.include, ag— nt and of ed varities,
. N \\\\
_ ‘ ‘ , ( 16 =~
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/ |
arrangements for pr1nted communrcat1on (such as printed pages) ‘and |

+ for oral communttat1pn (such as a teacher). Also included are actual
objects (rocks,\leaVes, manufactured products, etc) when these can
be directly- observed by 1darner, and special devices and materials,

such as filns, teach1ng mach1nes, and workbooks." (Br1ggs.et al,
1967, p 29) !

, \

: Both retz and Br1ggs et al def1n1t1ons-are complex. Of great 1nterest .
““in this contex Tosti & Ball (1969) when they discuss a major fau]t,
in most procedu?es of designing inggruction. They mean that most research-

ers do not recognize’the distinction between medium, presentation form,
and content. /:Ze most serious confus1on is. observed between medium and

presentation form:.

/

dja researchers to date have not chosen to distinguish a presen-
tat1on form fram:the media which carry that farm. Th1s new model
requires that such a separation be made. The media in instructional
ystems carry-not.only the data of the instructional message but
salso data on students' responses and various other bits of data
~ necessafy to maintain the operating systems. It is the structure by
which the information is carried by a medium that.is called-the
. presenqat1on form. A student does not learn from ‘the med1a H
L learns | from the presentation form. Media do little more than d\1”ver_
the 1n#orma1on “to be learned .in whatever presentational form pre-
viously decided upon.” (Tosti & Ball, 1969, p'9-10). N

. . . , :

Ifjie take advantage of this statement by Tosti & Ball in our s1mp11$tmc
description bf education (see p 1ﬁ§ we_can say that 1nformat1on from a
_body of knowledge presented in &partmular form can ‘be delivered to a

learner by a medium. Then. the medium 1s,an aid. - ) p .
ve 4 o

_For our pnrpose we will look at tne telephone as a medium in this way: It
_is the instructional aid which givesfa\teacber the possibility of establish-
~.ing a two-way communication with a stud nt participating in distance educa-
tjon. ' d( . C \ '

" When we_look at the teTephone as a communication medium we will look at it
as a part of a commun1cat1on system involving other media. The telephore

has a funct1on in a user .system, where it is coord1nated by the user, W1tn
many. other fuétt1ons to be successful as a sys tem. Bretz (1971) d1scusses
this ‘point very carefully in the context of the evaluat1on of communica~ .
tion. He means that commonly the relation is that a gpmmun1cat1on medium o :J
must be less effect1ve - in termsDof achieving a desired reSﬁlt - than

I

- e ) 1'7 . ‘ ~be )
. . £ .o
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“the prior bias of the imterpreter”. To evaluate the medium we have\'to con-

° F 0 R
-Review of research in telephone instruction

~ dial access, and teletutoring. The use of each of the methods has <been

-descr1ption of the four ‘ways of using th , telephone.

face-to-face communication. This can be bo “true and false, depending on
which factors are-considered. He exemplifies by the use of television in

instruction:- h

Y
"When television is introduced into an instructional system to re-
place certaip traditional elements of that system, it can have .
?yglltgtlye advantages over what has been done before. Televisjon
essons can be better prepared and can bring better teachers 1nto .
the average classroom, despite the Tendency of media presentat10ns
to be impersonal. To some people this 1mpersona11ty seems like ‘a {
large obstacle to effectiveness ... It is often expected, there-
fore, students who receive. lesson presentation by 1nstruct1onal
media will achieve poorer results than students who have ‘been taught
by traditional classroom methods. If this is so, it has not been
detected in a very large number of comparative stud1es Neither has
any eyidence been found to show that presentation via an instruc-
t1ona} medium, per_se, results in any greater scholastic ach1evement

- us oy v - g an w» v

than <lassroom presentat1on " (Bretz, 1977, p 47)

&

1Y
N

Bretz meah;\fﬁit~¢hi§\f;:ez: interpreted in different ways "depending on

sider as many elements as possible and try to study their interrelagions. .

Q

-

In educational contexts the telephone has been used in different ways.
From the literature we can discern four varying modes of application for
using the te]eﬁhone These four modes are: teleteach1r3, telelecturing, . *

described and reported more or less sc1ent1f1cal]y Much téwme and space
has been devoted to presenting the efforts to evaluate all exper1ments
concern1ng ‘telephone instruction, but very few’pk them are sc1ent1fﬁcally
based.” . UL §

in our research \\ject we will use the fourth mode - te]etutoring Our '
search of 11terature hgs “however, been carried out with respect to the use
of the telephoné 1n all educat1onal s1tuat10ns " Therefore we intend to, o
prasent all relevant 1nformat10n about ‘the usaae. Even if we are using just

teletutoring other modes can be used iin other forms of distancé education.

Our presentat1on will be divided into oun.sect1ons each of them dea]1ng
with one of the modes mentioned above.-Before that we will give a short
- _ !-Q 18 i, \‘_
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placed in a cﬂassroom, and enable a sick or handicapped student to keep

up with his class work without being physically present in the classroom.
The student can at home hear all that is going on in the cldssroom, and

he can 1ndtcate by means of a signal wheh he wants to speak and answer
quest1ons. When. he speaks everybody in the classroom is albe to hear what
he says, as if he were present, . .

through the use of the telephone - located anywhere in the country - give
a lecture - S1multaneously - to one or several groups of students located
in different places. The teacher' s voice is amplified in the classroom,
and the students can communicate W1th the teacher through a series of
microphones connected to the telephone line. - - )

"u‘ " : L S

o - : ‘ 7

~

brief sunmaries on d1fferé§t¢tgp1cs The summar1es are recorded on tape
and ava1lable by d1all1ng.§h operator or a computer who sw1tches the call
to a playback machine and inserts the tape cartridge requested. ‘Most dial-
access systems operate in connection W1th.l£brar1es.

»
2

his tutor for individual help 1n his studies. The student is studying. 1n-

‘dependently w1th the help of preproduced study material such as a corre-

spondence" codrse. The tutor then.calls the student - or the student calls
the tutor - and they discuss the work. This two-way commun1cat1on is always
between one student and one tutor. - o e

~
~

Histor1cally the use of the telephone as an educat1onal medium is quite

' young. Rao & Hicks (1972) report that the first instructional application

of a telephone for an educational purpose occurred in 1939 A proaect was

‘jn1t1ated to meet the needs of homebound and hospitalized studepts. The

homebound students received all lectures in the’class by telephone during
the entire schoolday. They were &lso able to talk to the teacher and their
class-fellows. More exper1ments of th1s.iﬁnd\were conducted at different
places in USA. : ' '

| ‘ ' i9
- . - . :
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In New York City the Board of Education developed an experiment to meet

the needs of physically handicapped, homebound adolescents. In<a\report
Lolis (1968) describes the experiment and the results from the evaluatfve
study conducted with the experiment. During a period of 15 months a group
of phy51ca11y handicapped students had the possibility of receiving tele-”
lectures from the1r schools. The lectures were distributed by radio broad-
cast comb1ned w1th group-telephone-lectures, and regular visits of teachers. '
The students. were divided into two groups. .30 students formed an experi- |
mental group and 23 students a control group. Each day the two groups had

a radio broadcast of 15 m1nutes After the broadcast, the exper1menta1

group had the opportunity to talk to their teacher by telephone wh11e the

. control group had not. At the end of the 15 minute broadcast the students

in the exper1menta1 group were able to tune in to the class and talk for

30 minutes to the teacher, to the class in the classroom, and to the other
students on home 1nstruct1on studying the same subJect

- ~

Y \ .
For eva]uat1on the rééearch team studied the 1ntellectua1, academ1c, and -
socio-emotional development of the students. No signjficant differences
were found between the two groups in .intellectual or academic de»elopment,
- or in social maturity. But a certa1n increase in positive or1entatJon ‘

towards soc1a1 ‘interests was shown by the exper1menta1 group
\

-

e

We have found no other evaluatige studies of the teleteaching method, but.

man& artlcles and reports mentiog the method as very'successful.'The
facility makes two-way communicatiqn possible between the homebound
student and a regular classroom. Thé\student can hear every word spoken

in the classroom, and every person in the cladsroom can hear the student
in return. Rao & H1cks (1972) refer to % California exper1ment where
th1s serv1ce is g1ven to all students exe ted from school by 111ness or
acc1dent The equ1pment in that service _programme allows group commini ca-
tion between the part1c1pat1ng, sick students as well as 1nd1v1dua1 commu-
nication. Duhrels (1965) - a teacher at a High $chool - gives a personal -
statement of how she taught a girl so crippled by cerebral palsy that she
could not be in the classroom. The suoject\taught was type-writing and the

teaching was very successful. . ’ O N

0f course this method using a telephone to teachostudentsjuho are not able
to be present in the classroom due to any handicap will simplify the education

l‘. .
-\ )
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‘ ‘a
of these students, and perhaps be less expensive than engag1ng a home
teacher. But as Lewis (1966) remarks

- » .
LN ‘ v
.

“These systems must be considered a supplement to and not a syb- -
stitute for the home teacher since adequate persona] teacher super-
vision is a .requisite In such instances. However'with this approach
fewer hours pf personal involvement may be required for some cases.

. . The cost of such hookups through most telephone companies average
between $ 15 and $ 25 per month depending upon the distance. involved
and the number of 1ntercom~un1ts " (Lewis,.1969, p 116) k

As mentioned very few eva]uative studies have been carried-out concerning
teleteaching. The method is used in many places but because of the small
number of students at each place it is very d1ff1cu1t to make ad.evalua-
tion of the method ’ 3 T

e

Telelecture ' . = wdo

§
. fo _ According to the 11terature there has been much more exper1mentat1on and

utilization with te]e]ecture. In contrast to the method of fEletéach1ng

. several evaluated stud1es of te]electur1ng have bT:n,made Two reports must

be referred;1n this context which sum up what has lbeen done.

: E!EZ!Qli—(1920;,hgs ean study1ng the method mainly on un1vers1ty 1eve1
" He starts with a sur R

. The tele-lecture has been used with such supporti
scan television, electro-writers, 35 mm slides, overhead projectuals,.
read1ng mater1a1s films and pr1nted hand-outs. These aids are used
to increase the breadth, impact, and specificity of the tele]ecture
‘program," (Puzzuol1, 1970, p 4) &

N C ' f

!\' ) 'fHe then descr1bes different and various modes of (tilization where the main .

purpose is to bring experts to an audiencez He has been studying reports
and artxcles concerning the use of teielecture and summar1zes his refer-
_‘ences by saying: - . - “.; :

~ = ’ - . *
‘ ’ . ¥ N *
o .

AR A

"It was found that tele-lecture was used to enrich audience know-
ledge, provide,a communications network, teach formal classes, supple-
ment classroom“resources share profes%;onal talent, and increase the
impact and range of professional expertise.” (Puzzuol1, 1970, p 20)

~
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We have to return to Puzzuoli later. The other report presenting evaluative
studies, of telelectur1ng has been, publlshed by oxt & Fr! (1972). Besides

their own experimentations they have carr1ed out a literature search and
state that prev1ous research in telelectur1ng has shown no differences
between the use of telelecture,and face-to-face instruction. They mean
that further exper1m°ntat1ons are Just1f1able Final general1zat1ons can~

'not -be made from previous exper1ments malnly for the following reasons:’

. “ -
v . - - U

. "1..-Samples- have tended to'be soﬁsmall that there 1s/a cons1der-
. able risk that errds of the second . type (announcing no differ-
ences when, in fact, there are.true differences) might be
: comm tted, s

~

2. The 1n1t1al comparability of the. telelecture and control groups

\\\\ was not always establ1shed by pretests, A
/ *

3 Nhen pre.tests were adm1n1stered they were not used to reduce
the unexplained variance in post-test results and thereby
refine conclusions regarding the relat1ve effect1veness of
the competing systems;

4. Evaluations were seldom comprehensive in the 'sence that
’ -objectives other than academic achievement were studied.

" None of the seven formal evaluation studies examined student
gains on affective or psychomotor objectives. Mqre”1mportantly,
none cons‘idered measuring success' from the student's frame
. of reference."” (Hoyt & Frye; 1972, p-7)

1”' ¢

"~ Hoyt & Frey Base tﬁglr statements on several studies where morg or less

controlled cond1t1ons were established. Seven of the studies (Nunley,
1965; Boswell et el, l968, Edelman. l968, Blackwood & Trent, l968,

Puzzuol1, 19703 Spears, '1970; Wecke, 1970) were performed on a sc 3r‘1fic
" experimental basis and we.will review them-below:

v

< -

As mentioned above telelecture. differs from teleteaching in the sense'that

in telelecturing the 1nformat1on is transmitted to a group of students
while teleteaching is transm1tted to single students. Telelecture has been
defined in different ways from very short statements’to more comprehensive ’
definithns. Davies (1966) defines telelecture as "closed-circuit telephane
network". Bretz (1971) from his point of view looks[at telelecture as

\ ?

"... a multimedia system in wh1ch the telephone is augmented by the

simplest form, the visual component may consist of a single proJected
sl1q§~of the face of the lecture More commonly, the v1sual element

e
5 A2 : . N
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addition of visual elements from"locallyrproaected materials. In its '

~
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will cons1st of a set of slides that have been produced at the = .
institution originating the' lecture and sent out in advance to

each location where the program will be presented." (Bretz,

1971, p l33) "

We think that neither def1n1tuon of telelecture po1nts out an essential

component inp the method, which is the possibility of two-way commun1ca-
tion at a distance. Kruck & Tversky (1971) make this more distinct when
they describe telelecture as’

"... @ pre-arranged phone call from the classroom to a resource
person, providing students the opportun1ty to ask questions and
‘to make comments with responces coming back amplified." (Kruck &
Tversky, l97l, p 21) -

L)

Perhaps even more distinct is Puzzuoli's definition of telelecture as

. ' ‘.-

"... a two-way amplified communications system designed to bring
together indfviduals and/or groups by means of a regular telephone
network. Through the use of the tele-lecture, a speaker may present
an address to one or more groups, samultaneouslx, located in one

or more different sites across a region, state, -or the Nat1on. .
(Puzzuoli, 1970, p 3) ’ , g

A
According to this definition the telelecture can be used in different
ways and for different motives. The essential motive, iﬁ distance educa-
tion in general and in telelecture in particular is how to allocate '
resources - people, equipment - to satisfy a demand. Most of the ex-
periments using telelecture concern schools, colleges un1vers1ty with
restricted mater1al and personnel resources. In some cases a couple of
schools have brought together their complete resources of teachers to
give all the students at the single school the same‘poss1b1l1ty of
receiving the best instruction. (BeaBtie & Frick; 1963; Madden, 1964;’
Madden, 1967.) A teacher with excellent knowledge in a specific subject
at a Tocal.site has given a lecture to all classes in the cooperative
school-system by means of a telephone. Sometimes the arrangments are less
permanent when a school. with small matérial and personnel resources for
a specific subject engages a teacher frqm another school (Cook, 1963;

Edelman, 1968; Clarke, 1970), or engages a®resource person to provide the

students with thq{opportun1ty to";k quest1ons with responses coming back
(Moore, 1965; Snellman et al, 19663 Kruck & Tversky, 1971; Hartje, 1973).

. The most exclusive is descrabed by Moore (1965) who reports on a 15 minute

b -
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Hong distance telephone interview with the vice-president of the Federal
' @epub11c of Germany when 200 studenits studying German 1n Ca11forn1a had

. the opportunity to ask Mr Mende some quest1ons and had them answered =

4

o

Somet1mes this lack of resources on the personal side can have drastic

. consequences In an unsigned art1c1e in Amer1can Education, 1966, there

is a report about a §chool d1str1ct having difficulties in getting ¢
teachers to the school. The 5chool was located on Block Island, an is-
land "s1tt1ng some 13 wave-tossed miles off the Rhode Island coast“

Once a teacher had made the trip between the mainland and the island and
back again he never did it again. To. bring teaching to the students they
have to arrange for telelectures from the teacher on the ma1n1and to the
students on the 1sland '

Another reasonﬂjpr establ1shgng telelectures has been when the "students"
did not have the possibility to go to a classroom because of their Jobs.
In W1scons1n,“USA, a system has been developed to meet a need for continu~
ing education to medical doctors, nurses, social workers, and.so on ,
{Parker, 1974) The participants are brought,together at a hosp1ta1 or a
court house in several places and are connectéd by means. of a telephone

~line to receive a telelecture. In other cases teachers cont1nu1ng their

training are brought together to a telelecture (Dav1s, 1966, Wakefield &
Vaden, 1973). A coupde of articles also show that in order to save money

~ conferences can be arranged as telelectures (Paulsan, 1963; Quinn, 1966).

This survey of different reasons for arranging telelectures shows that a -
telelecture can be established-as three altefnative models:

fi _ .
"1.{ an externa] speaker presenting an address to a single group;

an external speaker present1ng an .address to a number of *
groups in a number of site locat1ons,

é. interaction of a number of speakers/audie ces at a number

. f’ of different site locations." (Puzzuoli, 1970, p 4)
Of ‘course it can be distussed if there are any essential differences between
the three models. The first two differ only in thexumber of groups receiving
the telelecture, the last two in the number of Speazkrs (teachers) or that
in, modes three there can be an interaction between the groups receiving the

. N ,
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lecture. When studying the literature we have found that model 2 is most
and 3 least common.

B . R . - .
Model 1 is often used in situatidns where the supply of qualified teachers
has been small. Such situations are descr1bed by Moore (1965) Morton &

Burns (1966), Snellman et al (1966), Kruck & Tversky (1971}, and Hartje.

(1973). None of these te¥electures has _been evaluated seriosly and in all
cases there were only‘%elelectures In other instances evaluations have
been made, sometimes comparing the telelectures with convent1ona1 face-to-
face instruction. Gold (1973) presents a study where 5 site locations were
involved and where the teacher rotated his presence between the s1te4 He
always. taught one class face-to-face while the other four rece1ved the
lecture simultaneously by telephone The evaluation consisted, of asking
the students their’ 0p1n1on and the answers - 1nd1cated that they had a

_pos1 tive attitude to the method

!

. - ’ .
More serious studies have been carried out by Beattie & Frick (1963),

Mandelbaum (1966),.Blackwood & Trent (1968), and Puzzuoli ¢1970). Beattie &
. Frick (1963) made, four plans for their experiment _but only two of them

were used. In %he first plan the students had a telelecture of 30 m1nutes

) They then had.10 m1nutes to formulate questians which they wanted to be

answered followed by a 20 minute question per1od together with the tele-
teacher The second plan had a 30 minute telelecture, and then the teacher

"called them back the next day for a 30 minute questior. period. The results
__indicated that the second plan was the best one. The students had rmore

tﬁme to formulate questions and.the questions were‘more qualified.

" Mandelbaum (1966) reports on an experiment where experts in six differ-

ent subjects were engaged. The lecture were given to varying numbers of

 students. Both the teachers and the students were interyiewed after the

lectures. The teachers thodﬁl& that teleiectures would be successful if
used at high levels of spec1al1zat1on, demand a lot of preparat1on - and
perhaps would be more effective in a d1scus§1oh situation. Blackwood &

Jrent (1968) evaluated telelecturing and face-to-face teaching with the

' hypothes1s that there were no d1fferences 71 students vere divided into

two groups by means of random sampling..The. teacher lectured the face-to-
face group §1multaneously with the.remote group. The results indicated

"that there were no differences in the amount of learning between the

groups, no differences depending_on di fferent educational levels among

P Tared
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the students. Nor did théy find any.differences in attitudes for the total
““‘*‘T;7 group but somé slight relatienship, could be observed. Students of ages

“‘// to-face teach1ng better. The authors conclude the report by stat1ng

‘< "The review of the 11terature and carefu] examinat1on of the Ju*a
collected for this study indicate that the greatest amount of
learning (in terms of immediate recall) tdkes place during the
early part of a remote lecture. Perhaps the adult educator's best
use of the remote teaching technique would be as a supplement to

+a meeting or class. rather than the total resource." (Blackwood & .
Trent 1968, p 15).

lecture on unive
. 15 students, ful
weeks 3 hours pe _
the other series 13 ek

ly eXtens1on courses. He used two groups of subJects
ime ‘egployees of a M1n1ng Industry, rece1ved for 15
elelectures on the subject Mining Engineering. In
entary school teachers got a tourse in Modern

3 / nd

telelectures a coup]e of Students followed the Tectures on campus. The
results showed that the ach1ev:i£ t of students taught by telelecture has
’ '—”’quual to or greater than the achievement of stddex:s
course. It was also obvious that the success was greater if the teacher
limited the amount of information by telephone to 20-25 minutes, prov1ded
the students with varied printed material, used audio-visual media 1n.the
* c1assroom, visited the remote students, and based the .ecture on the pro-
o b]emrso]v1ng technique. ) N . ”
' Several'orograms have been carried out in model 2, mentioned above, where
an external speaker presents an address to a number of groups at a number
" of d1fferent site locations. Many of them have not been. accompan1ed by a
more penetrau1ng evaluation. Madden (1964), Davws (1966) , Quinn (]966),
Madden (1967) Clarke (1970), Heiliger (1972), and g#ngar (1972) ‘are all
examples ‘of this kind. In almost all cases the authors report that the
me thod was inexpénsive and that the students were very positive. But some

35-44 were- more positive. to remote” teaching, and students 45-64 11ked face~

Puzzuoli (1%?67’/7//Td to determine relevant methods for teaching by telé-

Hathemat1cs also 15 weeks with 3 hours per week. S1mu1taneous]y with the ’

—

[

X

enro]]ed in on campus :

problems are reported. There have been technical problems in the' connections,

there have been co-ord1nat1on problems in scheduling all classes at a given

time, but, on the who]e there 1s a genera] inclination to continue the
act1v1t1es X - -
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A stadx of great 1nterest w1th 3 11m1ted eva1uat1on has been carr1ed out
~b§n N1scons1n by ,Cooper & Lutze (1970) In Nwscons1n as in most countries

' £ #in the wqud there was a shortage of nurses in pract1ce Several refresher
o courses had been arranged for ipactive nurses who wapted to return- to’ work
| after be1ng norf~ pract1s1ng for many years. Many of ‘gese prEsumpt1ve .
return1ng nurses lived out in the state. and had no opportunity to- fol}é
thése centra11zed courses. n order to give a]] return1ng nurses wherever g
ﬁ’ﬁ& they Tived a chance. to part1c1pate a project was started t de11ver the .
retra1n1ng by teléphone and radio. The lectures were given by radio to a
great number of listening stations where the hstudents" were connected
T, with the radlo studio by telephone to allow two-way commun1catJon‘w1th the
l N {eacher An 1nformal evaluation indicated that the nurses were sat1sf1ed
" The ma1n anm was to get these 1nact1ve nurses to return to a profess1ona1“
job, but ne pressure was piaced upon them. The results showed, howevef,
- ' that this ‘happened. Of the 550 enrolled‘iﬂ*the study 12 per. cent rE¢urned
. .. to, pract1ce,,and several  of them 1n§1cated that they returned to pract1ce
.. earl1ej>than they 1ntended Therk a?e,plans for another type of coursey a
T course/to help néw graduate,nurses to Combine marr1age and career. Dur1ng','
.fthe1 4nact1ve period - main]y ch11d-bear1ng years -~ the ‘Courses cou]d
he]p hem to keep in touch WIth the profess1on and to kéep them aware of .
changes in their field. L " . ’ 3
N _ Nt ,
) In another s€udy in Wisconsin Regan & Haasch (]970) showed that tele]ectur- '
o ing was fruitful in tra1n1ng nurses. In th1sgstyﬁy too the te]ephone net-
work of Wisconsin was used A numher of nurseés were placed at a number of
Tistening stations with a conference telephone Lectures about tuberculosis
» _} “wee given by experts “from a studio, and two- -way communication was possible.
Even this opportun1ty to provide continuing edﬂcat1on for nurses was person-
ally sat1sfy1ng for the nurses ard the 1nfbrmat1on they obtained was very '
useful to them in their work «

Ed
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Other studies in telelecturing have been of a more experimerital nature.
Nunley (1965) studied the effectiveness of telelecture in retraining element-
ary school teachers in Mathematics. Two groups were taught simultaneously,
one group by telelecture, one cqnvent1ona11y Tests were given to all stud-

. ents Pre-tests and post-tests of ach1evement¢/mathemat1ca] ability test,
and att1tude 1nventory The mean change in content mastery wag‘S1gn1f1cant- '
ly greater for the telelecture group than for the conventionally taught
group. But the d1fference could not be accounted for by differences in

v'!l/
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.ability, teachihg attitudes or personal background. The results indicate

that the method of telelecturing is an effect1ve method for retraining s

.teaChers. a -t R ) ’ S L

. Boswell et ai (1968) carried out a study tn distance teaching on university

schedule were used in all groups. The\classes were identical in terms of
_range of age, sex d1str1but1on and previous knowledge of Hébrew. Pre-test

level. The subJect was a course in Introductory Psychology Three classes

_were mvolved One grou‘s a control group and was taught convent1onaHy

on campus. The second group was also taught conventionally on campus bu?
simultaneously with the third group, which received a telelecture in a°

‘remote classroom¢=They found wo differences between the three groups in

content knowledge measured by pre-test and post-test. This study was an
1n1t1a1 study which was foWowed hy an application study where five credit
courses were oifered In these both simultaneous and stra1ght telelectures .
were used. The 1nd1ngs were that the techn1que was app11cab1e but 1n '

. adet1on to technieal trangmigsi on problems there were other problems One

" of these stemmed from a difference in specific background kn

‘students on- campus and remote. Having & number of students in ‘ﬁmt of him -
- face-to-face = the teacher could - depending on the studéﬁt ‘eaction

edgg of the

t0 what he says - adapt his presentation to the background knowledg
the students This is not poss1b1e with the remote- students

< N —— —

- ~
Ano:her study has been carr1ed “out by'Edelman (1968) The task was to teach
Hebrew, both reading and writing - to adults. Two classes were arranged to
receive te]electures, and one class served as 2 controi-group rece1v1ng
traditional Tettures. The -Same teacher, mater1a1, curriculum and time

and post-test were adm1n1stered, and the students received one lecture per

’week for 10 weeks. The results showed_nc differences between the groups‘in

the anount learnt by the students, and the conclusﬁon was* that:
t ”" . "
"Teaching by electronic devicgs can be as successfulias the usyal
~ . method of c]ass-room«teach1n The talents of a master teacher can
be effectively 'shared' in geograph1ca11y scattered Tocdtions."
(EdeTman,_ 1968, p. 164) . E »

. Ld
\ - e
N ¢

Two other studies by bear‘ (f971), and by Stutzman & Griésby (1973) using. .
the same method of teaching one on- campus class and remote .classes. simul-
taneously indicate the same results, that no differences were foupd in the

amount of, knowledge acqu1red by the students after the teach1ng perfod. »
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receiving the lectures. Model 3 according to Puzzuoli (1970), is

" audience are interacting in the telelecture.. It could be called - in some

. o)

— ,
. l
had . ~ z

The subjects were quite different. Spears (1971) reports on a workshop =~ ~
for members of the American Dietetic Association, while Stutzman & Grigsby

(1973) give an account of off-campus courses in electrical engineering.
As mentioned earl1er Hoyt & Frye (l972) have made an excellent present~

at1on of research carr1ed out on telelectur1ng We have named their

criticism of prev1ous research garlier (see p. 16). They have, however,

also done their own research on telelecture to find out if telecommunaca-

tion del1very systems are as effective as class-room procedures regarded K
from both the teachers and the students” p01nts of view. They even asked

if certain pre-d1spos1t1ons of the students could be used to pred1ct which
student would profit most from telecommunication and standard class-room ,)’

-method respectiyely. §jx different subjects were chosen. The praticipation

of the students was optiopal and the pre-test was given: In .the experiment
77%tudents joined “the on-campus classes,.and 254 students were remote «. -
students. The main conclusions drawn by the writers from their experiment- |
ation’ were that the educational success regarded from the instructor's

view and from the student's view was reﬂat1vely independent of each other.
Telelecture and class-room instruction were equally effective del1very.

systems seen from the instructor's frame of reference. From the viewpoint

ot the students telelecture instruction was at least as effective as on-

campus jinstruction. Furthermore the successful telelecture student was y
found to be "more self-reliant and independent than successful on-campus
students"". (Hoyt & Frye, 1972, p. 41). R

As we pointed out earlier it is difficult to separate model 1 from model
2. The only difference is that.in model 2 there are two or more groups

distinguished'from the other two models in that a number of speakers[

cases - tele-conference. One example of this telelectuce used in a confer-
ence is described by Paolson (1963) where a meeting with the Audio-Visual

Education Association of Iowa was held by means of a telelectureﬁrlhe
reason was economical. The Association had not the money to bring experts

from different parts of the U.S. The sqlution’ ‘was to let the experts stay . o
in their offices, connect them with the audiences at different site loca-
tions ig Iowa by means of the telephone “and hold the meetlng In another
study by Haket1eld & Vaden (1973) a number oﬂrelgnentary school teachei's

on 18 stations”was taught,a,course in ndtr1t1on education. The students
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and thé1r teachers met once d week for 3 hours during 8 weeks . Faculty .
members, guest lectures, and resource persons outside the department were
involved throughout the entire coursé. Two months after the completion of
the course a follow-up survey was conducted. This indicated that the .
teachers had enlarged their own teaching in nutrition by activating them-
selves and their own students, that they had Qrftten,for new materials,
andﬁthat they had recommended the course to.fe1fow teachers. - '
Perhaps the most‘exc1usive stud& of'te1e1ecturing oy this mode]lhas been
‘conducted in Wisconsin. Parker (1974) reports on the project ETN-SCA which
includes Educational Telephone Network and Subs1d1ary Communication
Authorization - a specific electronic function on the FM-radio channel.
ETN is a te}ephone network used for itransmission of educatione1 matertals.
It was developed to meet a growing need for continuing education of medical
doctors in the state of Wisconsin. This activity started in 1965. Since
then'the programmes have expanded to cover other areas where continuing
edufation was necessary and desirable. Today the subjects transm1tted cover .
e.qg. Phdkmgcy, Law, Social Work, L1brary Science, Nurs1ng Parker Q;s /
des1gnated the method as "a huge party line with a number of parties on ;
the same line" (Parker, 1974, p. 34). The students meet in hosp1ta1s,
schools, court houses or the like and receive their lecture there. Al
these places are tonnected with each other-and with a station where the
teacher is. The teacher presents his lesson and then there is a discussion
‘betWeep the teacher and/or the stldents. Parker (1972) nas also done some
’ experimentation with compressed-speech, where by means ofAspeciai equip-
ment the teacher's speech is tape-recorded so that the output is presented
at a higher rate than the initial recording. More time is then available e
for discussion during the time settled beforehand for the lecture. The - ]
activities are evaluated continously and are going to be extended. ETN is N
foday transmitting an average of 100 hours per week. '

‘" . . ¢ -

Independent1y'bf the model dsea the telelectures are often completed with ,
AN visual supplies sent to the students in advance. It can be slides,

transparencies, £ilmstrips, printed material, via“ofapes, It is, however,

possible to use a te]ephone line to transmit visual information by us1ng

a telewriter or e1ectr0wr1ter This method of transmitting writing by wxre

. has been available almost as Tong as the telephone (Bretz, 1971). The
message transmitted.can be projected on a screen by means of an overhead
projector. Hageny et al (1968) have described what happens when a tele-

[ LA .
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AN

"a

writer is used: .

. . ’ \ A
« "The instructor sends written material to the classes by writing on
a paper tape over a three-by-five-inch template with a‘special ball-
point pen. The analog pulses generated by the movement of tfie pen
are transmitted through telephone lines to the receivers, where ink-
fed styli reproduce the Opiginal graphic data on transparent acetate.
" The overhead. projector coupled to the receiver projects the enlarged
writing into a conventional projection screen. It is also pesgible
to produce ETectro-writer combination receiver - transmitter units
so fhat two-way written discourseMwuld be feasible.” (Hageny el al,
s P. ]4)' i . . . )

N 4,}’ . - - b "'

‘The method hgs;been used ifh several situations. Edblman”(]QBQ) and

- siqn where studénts on campus were compared with remote students. The LR

<

Stutzman & Grigshy:(1973) quoted above, used telewriting in tﬁéir.experi-
meqfs. Wecke (1970) reports on an experiment within the university exten-

. ‘ ) .
remote students received a telelecture including the use of “telewriting.
The data collected indicated that the telelecture utilizing telewriter was

_as effective as on-campus teééhing. — . . .
. « . \ L .
—h ‘

Before summarizing advantages and disadvanfages of the method, we can

consider telelecturing from a financial point of view. Many of the studies . '

reported in this review have pointed to the fact that telelecturing is
+inexpensive. It is, however, very difficult to form an idea of the ‘real
costs of telelecturing. A1l depends on what. expenditure is calculated.
Parker (19743 states that ETN-SCA costs an average 14 cents®per student-
hour. But he adds: - -

& ', 4

"This cost reflects only the network production and operation. costs
and not. the instructional materials such as slides, printed materials,
etc.". (Parker, 1974, p. 36) - oo o .

.

»

It does not appear from this how many students these costs are based on but |

the figufes are challenging. Snellman‘etlal (1966) report that they brought
by telephone a famous fashioniﬁesigner toﬁthgir students at a cost of us §
21.50 per hour. Depending on how many siuqents participated d}rhaps'this

cost per student could ‘be ‘figured in cents, too, Morton & Burns (1966) organ-
j2ed telelectures for 30 - 40 students in Industrial Eduéafién. They estim-
ated the costs at US $ 30-40 per hour, which means US § 1 per student hour.

Clarke (1970), who taught Art by telephone to 273 students for twp‘years; ——

utilized 34 calls for a total cost of US $ 1.258, Distributed on cost per’
Student tour that means 14 cents. It<should be noted that none of the

3% -
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* the equipment - both from the teachers and the students. - js one great

'evalLative studies indicate that the effectiveness of the te]electure

reported figures includes'the salaries for the teachers. Therefore /these
costs recorded are additional costs but must be related to the sa 1ng of
any expenses that may arise from trave111ng expenditlire for the eachers.

- -
P '1

As far as we have seen the telelecture is as effective as a tr
classroom teaching method. The method has: certain advantages ap well as

certa1n 41sadvantages. If we ook at the d~§3dvantages there gre prob]ems
of a technical nature. Unsatisfactory knowledge of and unfamjliarity with

problem. Bad sound reception can interfere. Another problem;can be the
schedu11ng of all classes and the teacher at the §ame time. But the
greatest d1saJxantage in telelecturing 1s the 1ack of’gpce-tﬁ -face intey-
actiop. Everywhere the method has been evaluated¢ ‘Both students and tedch-
ers have mentioned this as the main problem The teacher can in a face to-
face meeting adapt his presentat1on to. the react1ons of the sjudents npt

'only verbal reactions but non-verbal geStures for instance. This opporftun-

ity does not exist in the telelecturing. Despite these d1sadvanta§es

methoq\1s as high_as a trad1t1ona1 classroom lecture From another po1ht
of view the method has gréat-advantages. These have been stated very well
by Parker (1973) as he summarizes the: advan ages of ETN SCA:

"It prov1des for truly 'continuing® education, enabling part1c1pgnts
to receive limited amounts of. information frequently ... There is
great economy in time and money for the participants and the faculty.
Neither is required to travel significani.distances or spend signif-
1§ant amounts of time away from occupational or_teachlng respons-
ibiTlities. .

Departments are able to reach ent1re1y new aud1ences which had been
neglected previously ... ETN-SCA enables us to reach isolated
profes§sionals who would otherwise be in an educational vacuum.'
(Parker, 1973, p. 14-15)

Paﬁger is referring to the specific ETN-SCA services but his statement can
be valid for all telelectures seen in this educational context. Theré is
great value in reaching beonle for cbntinuing education or.retraining and
here the telephorne can be helpful. Of course television, broadcast, tapes
can be. used but the advantage of the te]ephone is the poss1b111ty of two-

way commun1cat1on T ‘ : . :




-

-

Dial-access . .

Pretiously we have defined, dial-access as an information service system
which provides a person who dials a certain telephone rumber with a brief
summary on different topics by means of pre-recorded tapes. Most of dial-
access systems are operat1ng in connection with libraries. Technically two
solutions are available for sett1ng up a dial-access l1brary The caller
of a dial-access library selects the tape from a catalbg prev1ously .
distributed to him. Then he calls an operator who inserts the tape to a
play-back machine and the caller listens. The other solution is an
automatic system where each tape in the dial-access library has its own
telephone number. The callér phones the dial-access Vibrary number and then
the selected tape number. The operational system then selects the tape and
plays it to the caller. : M

‘
L e

Most of theﬂaial-aECess library systems afe of the manual, non-automatic .
type. The first'and\still the biggest dial-access library was created in .
Wiscongin-in 1966 at the Medical Center. The purpose of this Tibragy was
to provide physicians with immediate access to authoritative medical
information (Meyer, 1967). The doctor could c®1 the dial-access library
24 hoyrs-a-day and select a tape which he wanted to.listen to. The tapes
contaip information of an emergency nature or present current recommended
procedures. 200 tapes were available and each tape was 4-6 minutes in

. length. The topics were selected by faculty members and contained core

h 1nformat1on useful in cl1n1cal pract1ce Dur1ng the first year of operat1on

the l1brary rece1ved 1.859 calls which means an ‘average of 5 calls per day.
The tapes on Ped1atr1cs Psych1atry, and Internal Med1c1ne were wtilized
most frequently .&\

A similar service was in 1968 patterned for nurses in wlsconsin..The

[purpose and the method were the same as for the program for the physicians. .
(N1les, lQ}é;h The contents of the tapes were selected by a comm1ttee which
had gu1del1nes te>cover' :

3

“(a) nursing care in emergenty S1tuat1ons, b) new procedufes and
equipment; (c) recent developing in nursingd (d) legal aspects in
nursing s1tuat1ons." (Niles; 1970, p. 8-9)

1

The/cost of the service was not veryfhigh. The equipment including the

<
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installation cost less than US $ 200 and diring the first 15-month period
the cost of the telephone service was US $ 10.773. During the same period)
. the library received 16.258 calls which is an estimated cost per call of
L 66 cents.. During the first 18 months the;}ibrany,accepted 20.873 calls
which is 40 calls per day.
. i e
Pearson J (1973) has decribed allj}he Med¥cal Dial Access Libraries in
) the U.S. The first one in Wisconsin was followed by several others, and
in 1973 there were 15 operat1ng in the country Pearson Jr says that the
collectiony@range from 200 - 1000 tapes. He also participated in perform-
ing a study of the dial.access libraries to evaluate their general value,
efficiency, and effectiveness. The study was based on intensive inter- |
views with |the staff of 10 libraries. The major findings were that the '
different ljibraries handle from 2.000 up ti11 105.000 calls per year.
(Pearson Jr & Bloch, 1974.) They found that nurses used the service ‘twice
as frequently as physicians, that'10~per dent/of all calls were made in
emergency siituations, and that 40 per cent were related to a particular
~ patient. About 20 to 40 % of the calls were repoited by the users.to resu?t’

in spme _change in their treatment of the patient.-
$ - :

e

Pearson Jr summarizes both limitations and advantages with these medical
' d1a1 access libraries. Dial-access is ‘Timited at the moment to aud1otrans-
mission only and this is in many cases unsat1sfactory Nhen it is poss1b1e
to transmit even v1sua1 1nformat1on, the b1ggest 11m1tat1on will be
m1nated The advantage is above all that it operates 24~ hour-a-day
. The caller has immediate access to 1nformat1on. It 1% also a relat1ve1y .
cheap way to distribute new information to persons who ‘want it, and when e
they want it. )
o . .
The dial-access 11brar1es have as shown been used for rapid help 1n cr1t1ca1
situations but can also be seen as a method for continuing education. The
"method has also been used to serve students in a more conventional school.
Reuter (1972) reports on a service in Denver, Colorado, where equipment
for manual-served dial-access was developed. Several thousand tapes were
available from a central school library. The student calls the librarian .
who selects the wanted audio tape and places it on a playback unit which
sends the lesson over the telephon to the student. The purpose can be
described when Reuter says: - :

‘¥
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"Audio tapes for the proJect have been purchased or developed in’
correlation with the necessary listeming skills of the individua}
to: (a) improve his ability ty/ follow directions, (b) maintain
attention, (c) analyze conversation and speech, (d) listen to sounds
of the language, (e) listen to the context, (f) mentally organize
thoughts, (g) distinguish between relevant and icrelevant inform-
ation, (h) listen for_a purpose, {i) determine main ideas and
important details, (j) index a message, (k) make comparisons, (1)
determine normal sequence, (m) find inferences and draw conclus1ons,
(n) sense emotions and moods and (o) enjoy cr1t1cal 1istening."”

(Reuter, 1972, p. 60)
The dial-access systém has - accordlng to heuter - generated enthusiasm
among hoth teachers and‘students. Books are no longer the sole source. of
1nformat1on The plans are to expand the activity and also to serve adults
. : &

"This technolog1cal development will play the role of tutor for those

who may wish to follow their children's progress in the curriculum” .

or may lack prof1c1ency in certain basic skills." (Reuter, 1972,

p. 60 , .. . -

gy

N . '. — 1 ° .._- !
Vanderuiel & Foley (1974). report on an automatic dial-access retrieval

serv1ng preschool children, elementary school ch1ldren and h1gh school
students in Iow&. One purpose of the project was to reduce some educat1onal
1mped1ments There were exterhal 1mped1ments such as the students

ability to reach the aducational facility, e.g. students w1th hand1cap
But there were also 1nternal impediments 1ike thé fact that all people do
not learn equally well ..um the same commun1cat;on channel. 4.000 tapes
were available for children and students 14 hours a day every‘schpol day.
The teachers. in all grades were able to reserve tapes and telephone lines
for some days. Then the Students had the opportunity to call the dial-
access library and take' part of the material available through the library.
A study'of the system 1nd1cated that it was used very frequently

. Despite the more specific uses of dial-access as a ser;lce available to
particular groups of professionals which has been described above the o

. system can probably be used with great success in educational contexts, '
too. As we have seen it has been used 1n schools with success and nqth1ngz
speaks against its ava1lab1llty in a d1stande education system '

' : : oo " ;\\,)’s, ‘ Co.
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The fourth form for us1ng the telephone as an educat1onal med;um is tele-
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tutoring. Previously we have. defined teletuto;lng/as a method enabling the ‘
e wi

student to get 1n touch by means of a tele/ho th his tutor 40 have

individual support in his study work. The method differs from the others

in two ways. In the first place the principal 1nformat\on for learning 1s

in teletutoring given the student by other means, e. .g. textbooks,

correspondence courses, radio, telev1sion Secondly the support is indivad-
) R .

ual‘ {‘#: . ’ 'y '

L

Some of, the great multi-media systems in use have given the students the

opportunity to reach their tutors by telephone. At TELEKOLLEG in Bavaria
the students were able to ask questions to the television teachers by
telephone on certain days. The.questions werecanswered by the teachers
direct on the television screen (Bedall, 1971). Even in Chicago TV College
the students were able to reach-their television teachers by telephone
(‘chmidbauer & Zigerell, 1971; Zigerell & Chausow, 1974). Eaclr week a
television teacher was available for two hours and a group teacher could
"be phdned almost every day. The students couid discuss questions relating
to a specific subJect and the main purpose was to give the student a
feeling of not being isolated. Recently a project has been introduced at
the B tish Open University to examine one way to prov1desan additional .
support to the teaching structure (Turok et al, 1974). The problem araises ,
from the eXpansion of the 0pen University and the fact that it has become
difficult to prov1de some of the students with face-te-face support. The
proJect will be §tahted very soori and some ‘pilot-studies have been carried

~out.” In the proJect the Open University will work with conference tele-

phdnes linking together several students in group-sessions. :

The teletutoring has also been used as a support_in family planning ,

services. (ernada et al (l974) report from two pilot-projects in Seoul,
Korea, and Taipei, Taiwan, where‘persons could call counselors to get
information and advice in family planning matters In these cases the main \
information was obtainel from the telephone calls but the support was
indiVidual t - : » , .

*
N L d

In order to prouidé students at a high.school with individual support in
Studying foreign languages, Tanguay (l966) reports on an experiment with
telephone instruction.’ The students had their lectures at school in French
and Spanish as usual, but the students had. the option to call a particular
telephone number where they received a dialOgue drill for three miputes.

L : : g
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Only one "lesson” was available edith day. The evaluation after thre S
months jndicgted that most of the stullents thought that the method was L

helpful in their work and would like to have more than one lesson ffff’/i:::::::::;//
day. ) ‘ . - . X i Y

In Sweden a couple of.experiments using teletutoring have been carried out. ]
Gorosch (1967) reports on a course in English for vocational teachers who |
were going to be on duty in developing countrie$. The teachers had no or-
insufficient knowledge in English. The training program was set up as a
home study course supplemented by a one-week .intensive course in Sweden
and four weeks in England._The home study work was based on a self ’
instructional’ textbook including tapes, some supplementary material - a
sort of correspondence course - and telephone lessons with the tutor every
two weeks. The telephone calls were schedu d by the tuter and contained
conversation, reading, and questions from he student. Several advantages
were found with these telephone lessons. The students could,stay at home
with their families but receive qualified support even if they Jived far
away. Every two weeks they could have 15-20 minutes private support from

" their tutors and they could work at their own pace. .

" Another study has been copducted by Ahlm (l972) The purpose of the study
was to see how students studying by correspondence were influenced by the
opportunity. to discuss by telephone with their tutors. The study had an
"exper1mental des1gn with one grouj o? students being avle to phone their

futor, and the other group having no such poss1bll1ty. The subject chosen

was mathematics.’ Since only 12 % of the students who had possibility of .
phoning did so, it was difficult to make conclus1ons’ The® results 1nd1cated
that those students who really had used the telephone service got better

" results from the course than those who did not use the telephone serv1ce

" but had the possibility. No differencés in attitudes towards the course,
subJect‘br correspondence stud1es in general were found between the groups.
0f course, if several of the students had taken the opportun1ty to phone,
the/pesults couldwﬁave been~d1fferent y J

\'.

// . . - e . . , s
In connection with correspondence,studies the telephone hés béen used as a
complementary aid at the National College of Adult Education in Hérndsand,
Sweden (Degen, 1969; Folke & Johansson, l970) Adult students combined . (Z
sgudy1ng by correSpondence with face-to-face instruction at the College. ’

During the independent study period at home the students are able td get
,“. ' | N ,ﬁ,)? Y - . N / ’
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in touch w1th the1r4tgtors‘by telephone They can phone thé1r tutors every ' ~
minute of the day-because the College has  telephone answering mach1ne\'

. which records every ‘call. The tutor then,calls the student and the student

~ can get individual support. . : :

n One more Swedish experiment'should be mentioned. Since 1971 all pharmacies
form one company with a common organization. More than 600 managers had to
be trained during a short period and all were work1ng full t1me (Fernstrom1
1973). The training program was worked out as a home-study-program where
facts were delivered by means of a pre-produced material. Exercises were

*  worked on in,groups with participants living close to each other. The
participants got in touch with those conducting the'training program by
means of a telephone where they could discuss the exercises with the -
'programxstaff. In addition the group delivered answers by means of a . . .
telecopier. The evaluation of the program is'in progress. .

In 1970 a project called DIAL (Direct Ipstruct1on for/idi)t Learn1ng) was
started in Virginia, USA, usjng the,telephone both as an instructor and a
supporting tutor. Byrd ('1972) presents jtstle program and its aims which were
... to benef1t persons who, it was belﬁeved normally would enroll
in Adult Basic Education but who could ot attend regular classes.
... one of the main deterrents to cont1nu1ng education by these
adults was the lack of transportation ... dependent children,

invalids in the home, and work schedule in conflict w1th the class
- schedule.” (Byrd, 1972, p. 122) . . :
\\\__Q

J . 2
" The first program started w1th programmed mater1al available to the students
and used in conjuctlon ‘with telephone instruction. The student completed '
the- mater1al at home, mailed answers on questions to a center where it was
' evaluated corrected and reszand to the student, The. ‘'studeht could then .
" call his teacher to get assistance, but if he did not the teacher called
the student Th1s first part of the program was evaluated and some dis-
iadvantages were found. The students hesitated to call their teagg:rs for
assistance.. Further people on a lower read1ng level had problem in using
itne programfed material. » o ’ .
After this first phase'of the proprah some variations were tried. Since"
there had been problems for some people in using the programmed material,
the instructional 1nformatzon wasurelayed_to_the-student_both_14¥e—and_——-_**—__———e
recorded. The student could then call the center and have a lesSon. As

S8
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“the cenfen had teachers on &uty 13 hours a'dhy the student could get
imﬁédidte assistance. The teacher could even cut in on a line at any time,
1j§ten to wQ;t a student is working with, speak to hiin and ask'if‘he needs
any'assistance. The ﬁevelopment of the system indicates that there are
almost unlimited possibilities in teaching by teléphqne. Some evaluation
has been carried out comparing conventional classroom instruction and this

telephone instruction. No significant differences in learning advqgfemeﬁt

-were' found.
re’found.,
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<IN CONCLUSION o '

As we have seen the telephone can be used in d1fferent ways ‘in education.
It can be used as a substitute for other instructional forms as well as

a supplement to conventional 1nstruct1on, such as classroom 1nstruct1on,
correspondence 1nstruct1on Like all other methods, it .has adyantages as
well as d1sadvantages One disadvantage is that it only uses audio trans-
mission ‘to deliver information. But it can be supplemented - st1ll using
the teletransm1ss1on techn1que - by electrowriter to give semi-visual
information. Another disadvantage often emphasized is that telephone
nstruction seems to be impersonal but this is a disadvantage .that all
instructional media sustain. The only way to el1m1nate this 1mpersonal1ty
is to do as we have done_in our research proaect - use the telephone for
teletutor1ng or arrange face to-face instruction.

s o - o
.Of course these disadvantages are considerable but considering the -
advantages, espec1ally for distance learners, they can almost be igrored.
As Yeomans & L1ndsey (1969) and Short (l974) among others state, the

---------

money and time on-the part of both’ the teacher and the student. Of course
this applies to countries where the telephone dens;ty is high and the
general costs of telephoning are Tow. Th1r)y, usm’%a telepione line it
is possible to reach and provide remote areas with qualified instrugtion.
In add1t1on if the telephone is used as a complement or a supplement to
other 1nstruct1onal media, suchpas correspondence courses, television,
radio, it can provide the student with a pr1vate tutor ready to discuss,
explain, stimulate, and motivate in the study work In this sense the

-telephone is used to 1nd1v1dual1ze 1nstruct1on. -

s,

‘ In th1s report we have pointed out four d1fferent modes of us1ng the tele-
phone in*education. In general educat1on all of them are practicable but
in the context of our research area, correspondence material and correSpond-
ence 1nst1tutes, some restr1ct1ons have to be pointed out. |eleteacn1ng 1s ’

]
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. o .
“distance learners are wquihgfin‘groups. The\feachér{éan by using tele-
lecturing give a lecture to one or several grougs of students located id:
different sites. It is possible to rgachlgroups of distance learners and
provide fﬁem with an expert enagling thé students to have a lecture by
and two-way commynicatipn withathe éXPéhti -

4

- *

» " ..

The thiﬁ& mode, dial-access, éeéhs to be more useful than it has been. = ..

This is anlﬁnformatjon service system that provides a peréon‘with,a brief
recorded .ummary onqdifferent topics; The person’-.stddéat - dials an -
\operator which can be a person or a computer, asks fbri;tﬁé gpeéific‘idbic .
. and i§ aple to, Tisten to the message. In distance léarning systems mhch_
. ;)rinfor tion~cou1d be stored and made available fbr indjvidua]_shpport ér“‘“ '*’?;
. guidance. The fourth mode, teletutoring, will probatily be the most -effect-
., ive and practical method in distance education utilizing COrEespondence'-. .
¥ instructional material. It enables the student to get in touch with his
tutor, by telephone to have individual support in study work. In our
research projeEt we are using thié méthodeiﬁ one.of our experimental?,
serigs. Students working with correspondence coursés Will have their q;ual
posté] two-way communication supp]émented by te]ephbne.;utoring. The tutor
will'céﬁi the students after they have had their corrected exercises for
Submisson returned. ] '

’ L

%>

In all four modes the telephone is an in;tructioné]‘aid which supplegents
other teaching methods. The uses of.the telephone - as well as other,
electronic equipments = can be overestimated. But we agree when Ghatala. .

& Wedemeyer (1973) ‘say; : ‘ S

-

"Te]ecdhmunications, properl¥ used, can be one of the most efféf!!Ve -
tools' for distant teaching and learning yet employed’. Educational - -
communications offer a unique means to provide opportunities for _

learning to large numbers of spatially separated learners. . '-,!
(Ghatala & Wedemeyer, 1973, p. 63) - v .
% ’%.N' . N
Voa, - )
They continue: o
. 3"?' ’ t A
A“ '

« % [ ? ’
'$"Appropriate application of media, technoTogy and .telecommunications
"to education is capable of individualizing, humanizing, personal-
izing and optimizing instruction and Tearning. As a result, the ‘
quality of education will be improved and will provide more and o7
better education to all learners,. and espgcially those at the little - . ¢
end of the horn of plenty - the distant l&arners." (Ghatala &
Wedemeyer, 1973,.p. 63) ; . :

o L ’ ' 7 ¢
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a broader perspéctive it is quite obvious that distance
education can be used to findla solutien ‘of what McKean (1969 was
Tooking for: T

- N
L

Looki ng “in

» -

¢
.
M “~
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~JThere is one aspect to the 12g in education which is particylarly
difficult to understand, We educators are largely responsible, for
The world rightfully looksf to us for leadership i ’ffie'f‘fn—g:TtE"b

educqtional needs and we confirie ourselves to the’ narr W limits ofs - |

an afgcient formula requiring the students to come to us\even thoygh /-

we khow this kind of education can reach| only a very few of thos&™-

who want and need to learn. We spend billians of tax dollars oh,\

'public higher education' which serves & 'sma fragment of the >~

public." (Mckean, 1969, p. 8-9) — . J : .
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